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(54) DEVICE FOR RECOGNIZING OBJECT POSmON 

(57)Abstract: 

PURPOSE: To accurately recognize a position of an object by extracting the contour line of a 
detection object from an image which is formed by collating the extracted contour line with that of a 
stored recognition target forjudging whether they are identical, and judging upper/lower positions 
based on the information on the density of the image when the detection targets overlap. 
CONSTITUTION; The image information of an image pick-up region 17 is generated by an image 
reading part 5 from the image pick-up output of a camera 4 for inputting image and is binarized by a 
feature extraction part 7 to detect the contour lines of parts PI and P2 placed at a region 1 7. A 
model comparison part 1 1 reads model information stored at a model storage part 9 and compares it 
with the contour tine information to obtain the type and layout information of the parts PI and P2 
for constituting the contour line. An overlapping state judgment part 13 judges the overlapping of 
parts from the layout information of the parts PI and P2 and transmits the Information to an 
upper/lower Judgment part 15 when the parts overlap. The judgment part 13 judges the upper/lower 
relationship from the combination of overlapped parts, position information, and image information 
from the image reading part 5 and transmits the information to a robot controller 3, thus picking 
parts. 
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imBm^(fCn^m^titcmi^.<Dmm^(icmr$i,>x. ±s2^ 
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x^i^m^f^tifcmwii^^i^^'^fc F V v^^^->it^mm 
r^mmm^. ±nim^(Dfm(^cMmmi)^^m$nxi^ 
tj:\.>imx±mmmmtf>^ f*^ h^^di-^^^mmo^ 

nm^tifcVimx(Dm!^.(Dmm.^±Ms.w^\' y hmm^e 
iMMi>cMEW,^tifcm}^.(Dm^t(,cm^\.^x , ±fa^ f y 

tmfj:-:»x\.^:htm!m^titcm^^. ±Mzmmnn^fSL 

MiCcS-:Jl^r. ±IBia»©l^tii^mtl©±gBa«SP<D 

01 b r ^ C <!: <t -r '2>J|39^*©figiS^^go 
[If ^314 ] ±iBlif^ttfB^i?S:^CC J: 0 n/ciH 

^mi^.m^ u * i^is^^^igi 1.x u -sii^]! 2 
[iS*^ 5 ] ±1 B±Tfii:g««a5cc J: 01^*$ nrt«^ 

j^c siiAi^^ 3 ^ u < 5*ii5}c]i4 ia«g<j[)!e3<*<Dag 

[|%Hj(D|flEB?^j:iJi?g] 
[0 00 1 ] 

5^ift«ajs*i2^ L/C «3 -r-s i ^ ccfflii 6ti-s^gr* 



[0 00 2 ] 

^a^tmt-6fcib(Dmmmu:f^ v mom ^tit-Y^ 

m^(ommchh^ipm, n^mm^^immi^xtmm 
c(j:>^''}fxmM^^'^mt^-rc^oMmt\^x. m 

^\t, 1988 Vol.34No.121 pp42-49 ^Cj|^$ 

m{%Kiimf2j^ ^53 tm^m&h s <t ^ff 

[0 00 3 ] ±gBiii^iJ{ilIig|?5 5 o^iiccoi^mici^ 
0<^E-<-^c ^12 (a) ti. ^^5 Xt^Ufm^t-t 
^AI^^fmtO^T^Jl-SfJp^pP, tD^^mUr^^. t?c. IM 
12 (b)li, 1112 (a) ©I^A-A' iC:fdt:t^^r 

D°D P , X i ^Pd^o P 1 2 <t I^-?f^1:^cD^ 7*';u§[Sa°a p „ (Dmm.^ 

t , mimmm 5 5 ^t, mi^xtjmi:^^ ^ 5 3 coji 
#ai:^{cs-:Jc^T. SI 3 (a) icfnrmmmm^f^ 

xt^. 013 (a) CC^bHt^ftiffiB, -B, ' CC>r^CD 
T^0§jg[-59^Hrij©!t#M^[El 3 (b) &C:iT^-r» 

[0 0 0 4 ] mi^^x, mi$.mm^\^5 5 ii. ittJo/cBjis 
(fCmofcmxitt, mMBBr -B, ' (tci^i^^^mcr, so 
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Mm^ffkLXi.^'^(DX', mmmM^\ibbf,m^m\^^c 

m^commmm-t ^^^^ , wtoU^^p^.o:) 

iiSP5 5t3:. gPp°pPi.3^?^-=tf=^JUg|5p"pP. tn-X'^^L 

B, ' ± (>r+cc;-r^1^till«m) xu^-of)^hr£\.^(0 
SPn°nP„;&5^f^;l/§Pp"pP„ -C«J^j:l^t«T-S„ H 

5 7C3:i^6nr^/diMtf$RfCSoa*TP^}^ 'y 

mmi^, m^^p,,^m^WLhm\'^^'i=Ti^^^^. m^uP.^ 

[0 0 0 5] 

\'xm^mh^x:^^ib>, nm, m^m'^^^n-otcm^m 
co^^cj^; c xmi^j^o^wmi^mcoMWi^^mx . -e n ^ ^ 

^<t;:-jXL^^t\.>oX!^.:^^$>-jfc. ttc, ±nm^ 
[0006] 

}Ltm^u(owi^^m-^\.^xiM 
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[0 0 0 7 ] $/cm2<Dife0^is. ^mmm'^mm^ti 
^i.^x, K 7 h i.C)(i)Z^r ^ n.^,o:> 3 ;^7cM^^# 
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mmcommomn^ ^m^L, mm^t^^i^m-^i^^x 
^cm-^^ ^x iMTf\j^mm\Hxm^o^mm'^^mrj: 

^^tmr ^mm k h mm^WM t . ±iaBFf^<D 
mm^c^my(i^mmm:^t\'rcitmx'(om!^.(Dmi^t± 
n^mm F h mm^^mM(^a^m ^ nfcm.^.(Dmm i oca 
-51 > X . ±f a& F y h cc3^i^:;-r s j^,*^,© 3 i^XTumm^n 

)S?,^<D 3 '<!K7zm.n(o^mt ccs-:5t . .hnajissccoi^Hj 

[ 0 0 0 9] ±Mm 1 (omm^tiu, mmm. ^ttj 
±MmmM<om:h(^m--^\.^xAitzm'^(omm 

^^6?>tatgL.T*5<„ mmm-^mt, ±%^^^Mm 
$m(omm^m^u, -^eo^m^t^mifcm-^i.^xikmM 

i^^^^^f)^^mmt^c t i)^x^ ±tmu 0 imm 

mc m-^^ > xmm(om\By^m^(oi^m^m^mi7\^(oi^ 

[0010] m2(omM(^cj:nict, mmmt, ^ti^nm. 
ti^'cm-^i^xmmm^^m^, ±mm^(omm^c^^ 



a6iBtf.u-r4d<„ mmm^mt. ^•7'JlmmM^m.m^ 

ip^i^^^mm-r ^ct^^T^^^. -ii, 

$n/^:^-^cct*, ±T{u^^i]/ESRt*. n^Mmm-\^mc 

[0 0 1 1] m2.<ommcxt\kt, mw.mt. 
tjf'cm-rsi^xmimm^f^mt, ±%m^<omm(.c^t 

moi^nmomm^miti'r^. cti(,c^iL-:>x^r'M^ 

(omnt^m^L, 'ecom^mMt.cm'^i.^x^mMmm 

X, mrji^w^mmmx wxm:>m^mxmm<omitim 40 

m'^^^^^s-^xu^^fj^^mm-^^c tf)^x^^. — 
■n. mmmt, m'm.commc^i^x^^^^^hki.^cmm 

hmmi^mmt^wM. ^nxi^^tj: ^^mmxjci^mmm^ h 

jflt.-^.oijm^^m F V FlJ^r.fEtt»ciF^^)eatiur:fo 
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[0012] 

^n^ma^mLxm^m^t-^i^c, m^acoiiimi^^m'r ^ 

m^mmr^mmc:>i>(oxmj:i\ 
[0013] 1 mmmm] oj^tc. n 1 t^^h 5 
^mRux, mmMBmc-:)i.^xtm'-^^. mui. 

hmtLicm^hri^'^^^a^mv^mi'Xm^M^m^t^c, 

hzi>hn-t7 3-^di:;^-r^. ^^Ui. iil^A;^Jffi:<7 

ieteJP9i. •tr;l'M-^BPl 1 i, Mj^c 0 i;^^#iJl&?^ 1 
3 cb . ±T^iJ^^|5 1 5 <h^^tfo m^^Ktimt3>i ^ A 

X\t., m{^Kt}mi:j ^ ^ 4 ^ 1 

EKiA^^s t^:. m^^^ii^^m-^^-^xmmM)$, 1 1 omm 

[0014] j[rMi±sgi57 (i. mmmii^^u^^^^j^h 
fd&mmmcm Lx . mmo^mm^mmf^c o/c 2 mm 

^^nri^^ii^octj. "tcomm^tixi.^^mmcoii^^ 
ommt, mmmm\7^(D^^a:^^m^^tix^^rj:v^^ 
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nmm^ 1 8 (omm t (omt^^fj^iK^ < s ccgs^ 

p°pj ii^^'^c ) P. , Ps . Pt . P. (om^^M, m 
[0015] -^T^jufts^gp 1 1 ti. wmmm ^^etH 

^15 1 i^^h i\itf s titc^^^aco^mmmc j: ^ r ^i5p°a?:)« 

§pi5«. mm^^^M(^cm-^\.^x , ^^^^a^mt^-^x^.^^c 
u ^\^^a<D±Tmijf^^i:mtmmm^ti^o:)x\ ^^^aom 
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S2(a)-(c).I13(a)--(c) Oll-C. i®^ 

SfJtap, . p. t^mi(.cmutcitmxmm^tixi.>^m 

[ 0 0 1 7 ] ^Mi tD^Pn^D^^to^JiT&^^is^^n^i. m 
mx:^m:^^ ^ 4 A^jifr.^i* 1 7 ^fiftr-So hi^a;^ 

^SXiA^^P5t-3:. 3il6nT^/ciJi^tti:;':?^cS':5(,iTgi2 

t^m^^tmi^n^^Rp^aibT, mmf^m^x^m^ 

LXi^>^. ^(Dfcib, mmmt, tmu^aP., p, 
:^mm^tixi.^^u^v^t. m^mm^ommF, . f, 

ttjii), §Pp°pAWg3nri^j^cCi^W:^gi5^i stc 

!t^1tWmifR7:03 2{iifbMS^MiL. ^cO^MtLX^m 

f^^n^o ii^t?ij. t^£B^[i^^lP^ . p. (ommF, . 
F, T&^^Hfelii^ m^^^cxm^r-mcx^st) F, tc. w 
:^P5^i 8cDiii#F3 ^^Qfeiii^F, tc^J^^nrc^ 

[0 0 18] i^C^r. i^^iaaigl5 7&3:. 112 (c) ^Cm 

. ^f^ai-r^. 'A^c, wmmmiu, ms (a) jctj^ 

mm^m-rmmtLx, m^,(Dm. mm, mm±x(D 
mrmih^ 1 ti^ai u/ci^iPi^tf fR^^r ;hi^^^p 1 1 

^m^. 113 (b) ^7^)1^^%^ I ucrtf^bne 

S[5D°p»S-^^i|CDrt§€:^-r^"Ca5^o ■^rf'^l/M-^aJ 1 1 
lattSP 9 tClBt^ ^ nr O -5 ^ JUtf ^gtC^^tJt.-r gl55>^r 
com.'^.^iJtDltlST^^o 113 (b) iCT. ^T^Ml^^R 

1 i^^. m^.Cr . c, , C7 , CwW^^-^^'i'^i^D^pP, 
-rJL'SPn^nP. (Dil.^.m$Rcc>t=j-|£;i-'2>i«Lr. ^ti^ 

nu^umwmF, , Fs ^}flfctiu/c'ra^^Lrc^^. 
coym^^cx^, m.mmi inimm.^tix\.^^tm 
g|5p°pP. . p^ i^r;na'tedi5 9 6ciatt$n^t:i^6P 
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mM-r6ct(,cJ:^mWjx-^^. 133 (b) V{t, 
[ 0 0 1 9 ] S 3 ( c ) it. ±T4^iM§I5 1 5 Cc J: Otf ^ 

-ox^^6tmm^titcmrj:^WMR^cMux, mmF 20 

6^= t a n-' (G v/G 
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a, . Ra, i^^. HtC, ±T^J^SIJ1 5 ti. tf^m^ 

F, ®P^fSiJCDMt!5(-r^'^T:. m:^j:t9Mt^R©I^»>63'f 

Rbx . Rb,<br^» ±T^Mgn ?/ir^iii^cc 

?=tLr. x^;>;*g^aifiII^Ra, . Ra, . Rb, . Rb 

fxfcx V V^^^m^^^im^^X^^hin^. 
[ 0 0 2 0 ] X i^t^milggtcoi^r l^iaj-r _hT#«l 

t^^i^lBMGh. Gv^^ii^^o (a ) t^i;7K^:^r&I®. 

( b ) \xmm.-n^(Dmz{iL^n^t^ioi:><ov — 

[^0^^ (1) ocr^fflL. Mcc, X s;>:^(^cD^g2ffi 
r^Sx-;;>^?;^KG0^^ (2) icritUtj-rSo 



h) 



tcT. x^;; >^ti^Ena.o'-a,sOJ:9 0C5^:mLri^^. 

s.vV'm^^m.^B., x\x. ^tiig[5a°oP, it^^ai^D^nP 
oM,^%^^uV^ . p, co!!it¥[5^F, . F, (j^mmmx 

<btc-S(DT'. X ^t^^^J^^enaii. ajj. ai4. a^s. a 

ai,<Di:cjCc^d^T^. X >^^{JBMt^R a 

t x\t. t^tb^PiaPi . p» ©-^wc*jt:f^^i^-^i^ 

^^m'Oif^^K.h^ti)'^-^^. ^^EPa,.. a,,, a^s. a 
[0 02 1 } ±T^]^S{n 5t'3:, cn^jCDX •:;t>a,„- 

a,,(Z)i^. t!^m^Pp°pPi coi^fTOF, ^cig:x-r^:i^f^cc 

M^Co/cia^CCJ;^x van. a^. ai4. an. a 

an<o<??^3osjsf;^$n. -^u©^. mtx^^mmm 

^tcj:^x^:;va.c, an, a,., a .,tJI^5^f^n^„ 
^LTT, ±T4^IJ^m5 1 5t*. jltl^t>/'cx^;;i/CO^ig(^)^ 
fpffi^^m-rSc 3lJRU/^cx-^>>an. an. aa4. a 
,5. aw, a.^cD^n-eno^^^^&Ga,,. Gan. G 
at., Ga^s, Gai,, GavsiT^i, x 



( I ) 

(2) 



iSa, tJ. Sa^ =Gan + Gai, + Gan + G 
an + Gan + GanCD5^Ccr^tH^n^. .hTftJ^E^P 

±iZliU/c^^Lfli|5]^iO^0;S^ffecDx>>>>t^aif!l 

tUcRai . Rb, . Rb. (c>pt br4>j[fSi/. ^n^tir 

x.yi;?^J^CDl^HtMSa. . Sb,. Sb. ^a^tH-^- 
30 ^LT, ±T4^iJ^Bn 5^i, ?^^Jg-^iffiIS a, . S 
a, , Sb, , Sb, CCOCi-C. Sax + S a, >Sb 
t +Sb, T-^nt^. ^^aiSPp^pPa (D±tCP, ^5^0, 
Sa, +Sa, <Sb, +Sbj X^hkWt, ^OiSPp^pP 

[0 02 2 ] JiJlJi. :^^HJC5r)|| 1 ^JS?f$M©^f fiX^tJ^o;! 

tatggR 9 J: f; . '\^'&(omm^fm{-^(omm(omm.^i: 
^i?>iB^.-r 7-";nt$siB'm>o^t^^ ^ n-r I ^ . ilia 

50 ilBs^ife'm{cai-:Jc^rl^m^mi^i#^©lgi§m^^ 
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^ririi-So ±i5±T^J^SI5i 5t<:J:0. S^cOt^^^J 
Wmic J: ^^iS[CDt^tli>f'tll1^;0^M^/: r o i4^J»T^ n 

[0 0 2 3 ] ±^^L fern I mm^mccxriu, \^om 

■So 

[0 0 2 4 ] -A^c, :^mM(om2mm 

i,(D^at, \s]~-(Dr^^^^mix9nr. S6«. m2mm 

X, mmmi^^m2 s ^±Tmm^n i t^^ts. mcc 

t, K hvN'^-^iTt^miiMfBltgr^ 9 i. K h^N* 
^■^ts. ^-t^'^^7t^r2 1 <t U--tf:7 2 3 

ux. i^-vyt^mmr^o u-if:? ^;u^?2 3ti. 

:5?2 S^ilM-r^i, iCj^f ^^11^(^:7 7 Y^^'-^'^- 
mx:\t, c<DV -J V j<^-iy^^nmvx. ^m^xx(o 
[0 02 5 ] mmL'ih^^u 2 5 ti. m^Ktimi^ ^va 
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1 mMkt, mm^ih^^z 5 i^m^Kt^mt}^ ^ 4 <h u 
--1^83^:^ 2 1 <b(0M:^cci§^ft^=&aM«3. m,mmi 

^^A^mrnii^^'iff^^. ^(om.mmMcm-^^^x^ 
m-^mmmix^h. wF(omnxu, ck\^ k-^ h 

tt^miDh-r. mimL^^m^2bi)^^m^^mmi^, m 

•To ^JH:^ -Y ^ 3 3 mmmjh^UZ 5 :05^fiJcU/c 

J?;^' •;;^3 3«. ljftK(iA^gfi2 5cDai;^J3t>5 K h^>*^ 
-^iSt^-c^eitt*, Wl^g3(jA-5^§P2 5cDtti:;^i^T-^ 

h^^^->3fe3;X7c^i^^ma?3 i--Qi:^Msstc 
0 . mm^iLP^U2 5 cDai^!3?»w^iii«-c^ s <b # 
mmL^^t^2b<Dmtim'^^wm^\^^^i 

[0 0 2 6 ] vvv 9 \t, 

:ymmmhtix^^t. i- f -zy^mm^mz 

Qt^hmj^.ommm:mm.^m^\^h. f v^^ 
- >iifiKtc^ ^ n s u^sD^m. t mm^m, t (o^m^c 
m-^i.^x. h^'z^-'>mmc^ttihmj^.(0 3:'X7u 
mm^nm's. 3'A7umm<Dn-mmm(omm^c-o\^>x 
mmt^o ±rmm^2 7(,a:t, mm)L^^^2b:^^ 

mrji'i)^\^^amm'^^^^tis. ±T-*'j^^P2 7?!)5. mi 

7 lit, V -^^ h^-^^-y^s'^Xjiiitmnxus i^mii^u 
fcmf^.(D 3 'A7x:mm(icm-^i^^x^th^\^^u(D±r^¥m'r 
^ctx$>^. ±T^j^sp2 7(-*. m imt^mfmco±.T 
fD^gR 1 5 t\^m(o±rmmmm^\:i f =i > f u - 

[0 0 2 7 ]:x^c, mi tmst^^f^i>x, h'vh^^ 
's-yyt3 '^X7tiiL^wii!,U3 I <o^m<Dnm^c-:>i>x^ 
m-i'^. mi^t. y y h^'^i^-^i/t^mM^LXi.^^wmc 
mmLtcmmx$>Ki. (a) um^-^^u- f i Q±(.ctk 
t±i^iip°p*sies3 nx\.^rj:{,>imo:>mmx^ o , ( b ) cj 
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^mm'^tLX\.>^6iMi^'Ci;t, 117 (b) Oc^l./c<J:9 

Z = h^ (5/ (d 1 +h(5 
X=u (h-Z) /I 
Y= (v + <y) (h-Z) 
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-vMitcr. ^ia-en (u, v). (u. V-I-5-) 
ri^-r„ gPn^n^MCcff^^^ n/ciSf .^,(DX - Y - 2 3 

) 



/I 
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or. F^:; ^^^*^->7fe3;X7t:^ag^tB^3 Iti. ±T 

mmm>2 iio^^m.^Mm(onthm^-/)^^-jtcm^^c. m 
7(b) cc^r Fu/ i^j^^-ymmc^tti^n^^.^i^ 
mr^n Mc, F'v h^^^^->3fe3;:X:7c^i^^al^3 1 

t^. F F - >7feSmfi:glB1ISP 2 9*^ 6&3^.^.CC 
>(^i;L;T-2>^iSlfigtffR^^<J^HiL.. ±iB^ (3) ^ffiC^ 

x^m!^.(D3'.x7t:mm^mhr^o 

f 0 0 2 8 ] :j^tC. 09 Ur±T$'J^SB2 7 (O^ 

mi^mc-^^^xmrn-r^. m immmm^cxmrniyfc^ 
rji'^xi.^^ikmnm^ti^ (b) #m) c ±t 

m}^.<0 3 ^XtcIM^^ F F >'^• ^? - >7fe 3 ^^Tufe^^fflSP 
F-> h/^-^->7^3^>:7c{i®^tHg[53 l;&:>e3ti,'=^^cD3^J^ 

[0 0 2 9 ] ix(>c, ±Tmm^^2 1 (i. mrj: ^)mmR 

:/5li^*^Pb • X+Qb • Y+Z = DbX^^m^(fC, 

mrj:^mmR(Dm^\:^(omm^UGx, Gy) r-^tit^, 

Zat^:. Za = Da-Pa'Gx-Qa-Gyi?^^5, 
t^W^o^oP. (OmMOM^Zhiit, Zb = Db-Pb • 
Gx-Qb ^Gyttj:^. ±T^M§B2 7Ci. Wmotc 

^Pa°a^M01^$ Z a , Zb^ffit^r. Za>Zb'C^n 



\^aP^^^±x$:>^tn^r^. mx^tzsi>zhx 

20 ±^otcm2mmBm<Dmm(o^'mc-oi^x^^^^^ ± 
'ji-y^^mmt^Km^^:^mj^^nx(.^6. ±iaF 

-2,^^^ F hiffi^iB1t§[?:^^^^5nt:i^-So -hlB F h 
5? - 3 ;X7n(ii^#tUgC 3 Hc J: 0 . ^^OUtslsCC 

«^ttj>pf^i|^?:05ie^$ tifMmx<Dm!^.(omm f 

30 hmim^mmcM\M.^rifcm}^.ommt(^cm-^i^x, 

m:mai^mmf$,^tixi>^. tfc, ±iH±T*ij5cgp2 

ffl :^ ^ -> 4 <!: . ±mmm%J^^^ 2 5 i . ±t3^^1ift}ll] ffl 

40 <b . ±.nm^j: K) immvsim i 3 1 ^n^n, ^ 1 m 

mnm('cxm.mbfcmm\^t, mmmn^f^^n^, 

[0 0 3 1 ] ±mvfcm2mmmmcj:tiit, mimm 
^hm^a^m^m^xmm^iix'f)^^. nm. m^a^ti^ 

ct^^x^^^ $/c. tm^^^a<D±Tmmcr)^^x^t, 

50 F -:' h^^'^?->7feCD5ti.^.<D?^fi&iiiga:)^jtiCSC-^^ 
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[0 03 2] [^3^M^<i] ^mmmsmm lo 
fci^r. ±ai©mi*m^:Rt/m2^$6?f^.^il5l«(D 

mm4 0 {t, m2mmmm(Dm^2 o co±t*im§P2 ? 

-CI ^ ^ c <!: ^ (cm il^^.^oc r ijfeP^ L fc X 

■^sc . K b ^ - >^ 3 <);7c;{iS#ai§P 3 1 CcJi.^.© 30 
3;X7nmS^^ai3-ti:. ^O^itcS':5c^r^ffi::^|i5^^ 

[0 03 3 ] i:T4^J^gP4 1 1*. 4yi^ma<b?^j:5t^ai 

a. z b mzmmmi^cxmn) ^^i.^ 

-cmtBb. I Za-Zb t ^liafll-e^»tit^. ¥M77lg^ 
^JltcriT^iJ^^lf f^. x-yi^i^tti^iii^MTbr 



#^^8-2 7 12 2 3 
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r^l-M^BPl 1 mJCc*9t^^.4^iMg[Sl 3 ^ti^ 

^-r^. H^C^/c. ±iBtiif|!El5(iA^gf5 2 5 i. F-yhv> 
d2->7t^i^{iSifltt^P2 9 <b. K h>'^•^5^-->7^3;X 

7t:fi[®»fcBsi53 li;^?^. ^ti^ti. m2mmmi^^(cxm 

[0 0 3 5] ±j^otcm3mmmmccj:tii^t. mimm 

r?x\.^^m^x^-:>xh, m±-/^f^crj:^u^a^i^mX':> 
xmm^'ttx:^^ibm-m.'^^^a^ihmm^^ ki mrsm^u 

mm^c^^^xu, X';;i^^ad^M<t^®77ii^aiM 

^^ti^mm(ommmf>cmoxm^ bi.>i&M^mvir 

■^ct^^x^^. 

[0036] 

[ mmm ] -hse u tcw zRv^m^ omm^mxiimrj: ^ 
w^^u^c hJ>'j^-iy^i:mmbu\.A'Kmxmimn^m 

{±J-r-2>. CCO<l:5tC^":miljff^^^^p°nili^:5^^'F-:/ F^N' 

^ > ^ffl -5 /ci6 2 m\t^mi)^'j^^^x ^^f)^, c 

CD J: 2 M{bo/ci6<D L^\.m^~^lcmm bxidi> 

^mAxmrnnmif^m-^, wmm'^^om s ^ ^mit u 

m^ib^^ammKu f y by^^-ymm^JEmf^cmmx 

xit, ^mLxm^aCoim^m^-r^ ctfj^x-^r^i^K 
CCD J: rmim^<Dmi>^i)m\:r^m^(^c^ti(^c^ 
iDiixmmi^Rv^ h'yhJ^^ - >mm(o 2 mitco^c^ 
(DL^^i^m^m)jmcmt^^-^6^mc^^.^xm 1 4- 
mi d^^mbxt^m-i-^. 01 4tis§i^wmtc. -en 
J: 0 hm^^^^^a^i^ij^tixi.^^m-^co^mmmcDmm 

(Dt:;;< F ^^Ar$>^„ C(Dii^^tc^*rj:'5tc^m 
^^^lU^os^Sllur^n'S (3fx:;^'[4) . C(D2'^cDai(D 



19 

[0 0 3 7 ]-'mt LX'mmmm^c(D^m<Lm.mm 

, ( i - 1 . 2 ) CO^±|!((^CDB^6^C7j)^;05/jNi^< r. m. 

CTb ' =Ci)i (Mi -Mt ) ' +C0| (Ml -Mt ) ' 

= COi 6)^ ( Ml - A£2 ) ' 20 

X. a, ' (t) tm< ctifCir^. o^c^tftcc^tf 

aWlJ»7? ( t ) 

77 (t ) = cy. ^ ( t ) yoj ' 

V it) om^^mo. ^ni)mi^m^t^j:^fj:i^ 

[0 0 3 8 ] ±mmmmm^m'oxmmmmv < t > 
oxm^^ii^O'-'t^^mmmtu. t-2 5 5^^Pp°p 

o^iiit. JctrxifC^^^mm^mxi^^'oxi.^^. 

^^m^rmmtmcx^^. h^^^->mm 

o^mmom^-' fbiMtmmo^mmom^^]'^, ^^^^ 

y b^'^^->mmB^ = r k ^ ^7^•^^>^i^^^J - 
r?t^ifeiif!g^j 50 



#^^8-2 7 12 2 3 

[0 0 3 9 J -r^i. r K ^^^:^->^ii#B J CDF y 
h - > ?&SBS^f ^ tlTl ^ -Sagt^^^CDH^ -2) ^ ti. 0 -f^ 

y^^^mT. mr>x, r K y h^^'^->^l^BJ ©n^-^ 

iiL^^^mt. ^mhm(^cj^^^ct:^^x-^, m^'^<D 

x±rf\tLm.n'^u^c^\.^xm.tj: d m§.x(om'^.^iiC^^i ^ 
-^(Dtmmmr^xo j: ^ cc l x^ibmm- lx^<. 

[0 0 4 0] HS^m^iT^ (3) ^(D 
Z = h' (d 1 + h6^) 
6 . Z = 0 Cc ^)^.^.cr)±T-;^l^C0ltiiJ-|f A Z 

±IB (3) 5S:^^rS^5>-r6ciccJ:D 

AZ= ( 1 ) 

i^c^o c£DAZ^±Ta^#']^©o#i^fiiori^ai 
coiTfi^cDM/O^. ±ie±Tfig4yj^L^i^fiAZJ':^,T 

[0 04 1 ] MtC. 1 3CD||]|S?f$S|-Ct'it.^-^" 

^ ifi , [ai— t^jo^iE V \.>-f)->^'/y^(D^mtnt>nxi, ^ 
i\ Lt)'^L±mmmmmx(om-'\^(Dm^xht, ^mm 
-(D^ntmm^^^'^m't^'h^'mx^-r. ^mmm 

x$,^i)^^^^^^mr ^^m(o-mx^^o nnt., mi 

7(a) tCfct^r. ^r^JUDS^^fJ (l^gTOS^^H) 1 1 

^n^^lMi^ix, . X, . X3 ©3or'ife>i„ ctih 

t^fEit^^ i u r &mP.iU{^^cviis^f ^ o 

mm) / {h^mmmmm) 

^<D\mM^mt. oi)^hi^xc:>m^m.^ . uciac^ 
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[0042] 

miHi ^ Mcmumwm t . ^^t^tsu u r & ^^^(om 

u. m^c, ¥mWitf(^cm-:5^^xw.^(D^mifiB.mmrji 
-jXi.^^ij^^i>-^mm^ti^. ^ox, mm(D^mm 

mmrji '^xi.^^tmm^ ntcm^^c it, mmomm^ 

(Dmimti^cm--J\.^x^m^^titcm{^mmc^^tii>t^ 
m^mm(Dmm(ommmm ^n^. mm Ltcmm 
o^mR t ^isb^^m. L -c ^ ^m<Dwmi^m^(omnm 

m-^^^x, w^(D^ii^,)(^m^^m^j:-^xi^^i)^^ij^f}m io 
sft^n^o m^c^Mm^^cMox^ibm^^intcm 
BUcvt-jxh'y h^-^di-^mmm^ti, m^commiiC 

w.^tix\.^^pjfx^(ommi^cmm>(^mmmm^rixi.^rji 

y(M^'r6m^.(Dmmtccm'^i.>x, hi^mizr^ 

mwrnrj: ■^xi.^htmm^ ntcm^^m . w^.o s ;x 
^mm^'cm-^i^x. muo^mMm}o:>mif^oMi-Ji[^ 

UiM'^m-fjmr^-^xi.^^m^x^-jx m^^-^^^^c, r 
mi^momm^m^ s mytmirc ^ ^mmommc mm 5 

[0 044} M^c, ^3(D!t^^CD(igfSiiS^SCCj:ti 



^mw-s - 2 7 1 2 2 3 
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L^n^^ -7^, mmomimcmLx^^m^^Htcmwi 
L r 5) ^ m^<Dfm('CtmMmmmm^ nxi^rju^^ix 

[04 ] v^^m^cxmi^^f^ti^mmmmmy ji 

^(D\Hn^nk^mx^^, (a) «7K:sp:^fni. (b) 

m 5 ] mmMi^m^aymrj:^x{.^^fiRmxayx. y 

mi] f-:/ h^^'ji->%mm^tLXi.^'^i)tm<Dm 
i$iv& Ki. (a) ^mi^mmmcmm^fi^a^^^^tix 
t^^^ci^im (b) {mmmmmmmm^a^^m^ti 

xi^^vtm^mrm^m. 

[(Mil] f^5t^<Dl^9f*CDfigS.i^^g0^ifi!t^7nT:/ 
[ 1^ 1 2 ] ta&:^cD!^/*cD/j5[^^iS§^^tc J: 0 fttJ ^ n 

^^m^^a(Dmm^^<o-m^^s'rmx$y . ( a ) 



(13) 
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m, ( b ) {m^^^^^^-rn^m. 



1. 2 0, 4 0 •gPp^at^U^S 



i^P^^8-2 7 1223 
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* 5, 2 5- 
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Po-X+Cla*Y+Z=Da 



X+Qb'Y+Z=Db 
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